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(54) STRAND OF CARBON FIBERS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a strand of carbon fibers usable in pultrusion, etc., excellent in adhesion to 
a matrix resin, and excellent in molding property of a composite material in an industrial scale by taking into 
consideration for prevention of troubles in molding. 

SOLUTION: The sized strand of carbon fibers has 25-70 of flatness ratio in traveling (ratio of a width/thickness of 
the strand), after subjecting to a roller processing at 5 m/min, under 200 gf of tension and has 100-160% of a 
coefficient of variation of spreading under tension which is a ratio of a width under tension after subjecting to the 
roller processing at 5 m/min under 2 kgf of tension and the width of the strand in the prescribed traveling. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAZmaO0ODA41 53361 29P... 04/11/29 



(19)B#H»ffft? (JP) 



(12) & 



(A) (H)»tHtillfcK#^ 

#^2003-336129 
(P2003 -336129A) 

(43)^18 B ¥j£l5#ll/!28B (2003. 11.28) 



(BDlntCL 7 
D 0 1 F 9/22 
D 0 6 M 15/55 

II DO 6M 101:40 



F I 

D 0 1 F 9/22 
D0 6M 15/55 
101:40 



r-7a-r(#*) 
4L0 3 3 
4L0 3 7 





ftffi2002-138006(P2002- 138006) 


(71) (DBA 


000003090 










(22) met a 


¥J«14<P 5 14 B (2002. 5. 14) 




*GR«»3CK*«=:TB38#16# 






(72)3SI8# 


AS tfrl? 






















(72)«WS 










#w*Bm®s*«rJi±ia ! 234 im^-f- 














(74)«SA 


100083688 



















(54) BBS*©**] K5RUaiXh9>h- 



(57) mm 

7>FT*oT, 5m/#©ii@L 2OOgf07->i' 

a >cc*>c^r u -5 -.a».u.fca©jttf»B¥*-(^ v 

7> Kitl/Xh^> F/l*) *J2 5~7 0f, Mo, 5 
K4iiOib-C*eRKi£*l»)^tt^*i 10 0-160% 



(2) 



2003-336129 



i m^m i ] *a xmmm sht&* stmrnm* f 

5>-K*P*-aT. 5m/?}©iIK. 2 0 0 g f <Df->> 
ai/K.to^xu-v-miLtt.lk&ffiTmm^m (* F 
7> Kifl/X F-7> #2 5-7 0T\ fio. 5 

L,/d£<DSSSIB*x F 7 > FM&MEftfflf x F -5 > 

b'$st<Dtk-c&z>m&m"i)%.®m& 100-160% 

[IMSB2] ^»|'7>F*si 0 00-500 10 
0 0*CD7 -r 5^ > F©^K«^6i&Sii*Jl 1 KIB 

[»*®3] -i>--fXJWtt»S**0. 3-5. 0®fi% 

t?* zmmm i xb 2 tc^iso^^iffiaix f 5 > f. 

3 0 0 mN-CabSW*3® 1 7!;M3 <D(,»-r*T,A^«Cia*g(DK 

iii^h7> f. 

[it ?m 5 ] ^«itx f ^ > F<Dts&.mmm£mm 

ifi2 5~6 0%-C$>^W^31175M4©C»m^{CiB^ 

©^maix f^> f. 20 
[« 5^ 6 ] -9- a xswgra*fb£«* 1 0 gfi%« 

7> F. 

[ffi«a® 7 ] ^S«t«i^ F 5 > Ft***- &KXMI 
©J£*ffi« #K r-BE T^jS.&KJ: -2>i»J5rc-0 . 2 ~ 
0. 6m'/8?«Stt^l7)£6®lvr4rt»<CBtk 

[000 1] 

[*W©M"r*a»»»] KXttttOJftB* 30 

i£< g^««Si{fc»fl§K:ffll^6n5^»^x F 7> F 

fflMZ F 7 > F-^MftB^U hJl/-y a >©H3I£ffl<,> 

/cgg&Ni^ u 5. h«&fli&*iiftx i-7> fkw-t*. 40 

[0002] 

4a^»©^fk*tt tsTttfBS trees. 

[0003] gtetmewi-r*£&£ * iag 

;l/FiU— £>a>IS0^£. k^h7>^7 7-t-^f 

(RTM) ffi, "7 ^ -5^ > h • C Y>7^-f >f 50 



(FW) a. V- F • ^r-Jl/rw >^ • 3 F 
(SMC) >*)\>9 ■ ^-hfj >i/ ■ F 
(BMC)S, ^>FU^7-^Sai*Ai*4. 
[0 00 4] 7-;UF^-y a >fi»15ttB. ^^«l?r?l 

751£, mmaJWi<D-? F >) v >? AfflfSiZS&Zii-C. 

[0005] 7-;l/F;l/-y 3 >fiy&£«ilgSfi<j{C*g-C 
[0 0 0 6] ^F/l'-i>3>fiS;0ffiB^flS$ 

[0007] ±fa©*t«<!: LX> gBffirtt, ^20 
0 1 -8822 3^«(CSajK^X;KDBtt{COI,»r© 
mmttZtlX^Zft. - 2 5 4 8 5 7#<2^g, 

#53¥6 - 2 5 4 9 7 6^&fg. #M^P7 - 2 2 7 9 1 

7^CCWrilBK*5Jtf 3ntU5, Sfc. ^BS6 0-1 
7 0 6 2 2^#g-C««flg^iStt|Sj±©ti*-C-v F y „ 

[0008] &<mwmxo>ztm.£. it«, 1 - 

2 9 2 0 3 S-Sf&SRKti^ F U i-Xffil!SOMM# 

s» F^ux«:J:-5TftlJKJiS$-&-5«^. S^4B?t^ 
Tab 5= b#>U i^^OSJiB^^UFiU-^aXsX 

h-is 3 >ES^{cfcW-5 F v~7)i'ffiitlc-oi,*X<0*Zm.\* 

[ 0 0 0 9 ] * ^P32 0 0 1 -2 5 3 9 5 2 ^« 

mijmvmfmfibc^xv&mtfMmztix^z. 

mt (Drnwrnam^mx-m e,nri.^ x-i<*M»fli*i v 
f ^x^Bgi L-r^^nstt^Brajs^e,, o 
ffi©-7 f >; v f^m^mm-r^m^umw^m 
l-7 f y -j irxmrntommteifirZ*) . -e©^*f§e»n 

[00 10] 

[^^^l/JcOiTigiS] ±^©«fc-5fC s ^F 

Ji/-y3>es0{cffles^^mii / r < vFy^fx 



(3) 

3 

[ooi i ] ±ferajs£B?i*-rsfc«>{t« 

U C©jg|SliSI$t* h^>FK1^;XJW£Ft«;?tt. s. 
o, cesspit;* h 7> K©^fBfM¥*Ra'SI®ffi 

[00 12] iot, *^©BflfJi-T5iC5«. ^10 

v h >; * *x<Sffli<t©Jg#ttccg*i. R-wm®i<r> V 

WftlliMMtU Xlglfl{C«^1#Wf514tt:gftfc& 
[0013] 

[i*s*ji?ifc-r£fc&©#g» ±iesw*«^-5*^ 
[0014] cn -y-rxso^^snr^s^ii 
^ixa >ia6^xu-z"-m» btc'&offimnw-m 20 

(X h^> KGM/X f-5> FJ¥#) J&52 5-7 0-C. 
"O. 5 m/:0©j£g. 2kgf©f->^3>K*ili'Ca 
l^f&DSSSglSX h =7 > FDi<bfiIBStfB#X 

h7>Fig£©ttr&&3SSSffi#9^Sb3i#l 00-1 
6 0%t?*i^«iX h F. 

[0015] C2j mmwm?. h5>F#i o oo- 

50 0 0 0*<D7^7>>hO^«S«l*^/d:.5 Cl ) 
fcie«{©^«S«lx h 5> F. 
[0 0 16] (3D t^XSOttSfiaiO. 3-5. 0 
ffS%-C2>* ( 1 ) X5i ( 2 ) tciatgCD^if^X 1-5 30 
>F. 

[0017] C4j smrnm* b^>h-ommtmt> 

**5~3 0 OmNf *S C 1 ] (3) (D^TtlfrlC 
I^©0^ja*tXh5>F. 

[0018] (53 $mimx b^>v(DVB&mim 

d&W^*S2 5-6 0%r*S ( 1 ) ( 4 D CD^-Ttx 
jMcfB$©^li«l* h ^ > F. 

[0.0 19] [6] v a xmt^mmi t&wz 1 o m 
*%«±^tf ( n (5) ©c^n^KtBiS©^ 

SUt-X h7>K. 40 

[0020] (7) tmwmx h7>F*«fiS-rs^ 

5&&&Si©Jtaiffi*!H K r - BET CC ± ■SSflSf 
0. 2-0. 6m*/gV&2> ( 1] 7bM (6) ©1>-T 

n*>{csis©g?^«iisx h 5> f. 

[0 02 1 ] JWT. *IMH?r#ffl«CiJi^-r S„ 
[0022] 

[|69i©|gi6©J£*U *^K©^^tS^i^ h 5> Fttlf 

5>F«. 8&-r*J:5K:5m/#©jIK. 200gf 
©7->^a>{ctet»-c^< <tfe l@a-^-^^t/fc 50 



W20O3-33 6 1 2 9 
4 

&©^fB£M¥l£#2 5-7 0T-&*). #(C3 0-6 0 

[0023] j£tf ($M¥^*f 2 5 *?ffi©*§£«. 
H5> F^gPSfv h v ^X^g*$as-if4©*SB 
9 . ft«c§l8tfi£?l5©«J: 5 £j£*t «FK«Mgg3 
■tf-2.Jt^K:«. c©fflft#©s«>T:^gK:&.s©r$?£i, 

^tB$II¥$# 7 0 31 
fe^Kfe^-C^fllfSA^^g©^^ X-v©«fl|^Fii 

[0024] c cr-^f«fM¥^«Tiesc ( 1 ) 

[0025] 

l& 1 ] ^tf^JS^ = (W1)/(D) (1) 

w i : ffif mmmmmz k ^> fib 

D : jtfT^pjmMiX F7> F/ft* 

[0026] *^BJ©^^S^ h ^> F». ft 

iW-6J;^«:5m/^©iie. 2kgf©7->^ 3 >(c 
*st>-Cil>«c< ifel@P-7-iWlfc^OSH^ h 
•5 > F Oa t mflB^f h?>h- M£ ©ik-c *> *> 
&*)2ffimWl 0 0-1 6 0%-C£>£„ 

[002 7] X;l/ h 3 >gUf$(c*jt>r±XS©X 
f§^>'> a >«. i' $ > F"C©/n' ff>'> 3 

>Ri^xeip©fBttin-7-jI^. «ii!);i#Sg 

fct-^r^ ^Ig-r->->3>*iSi&S. *©SS© — p 

[002 8] S5®i£*JO^S&**5 1 0 0%*SS©*S^ 
«. *Si^?HSHo«r'©xSf - 3 >^ LJc «fc o , 
^SXg«©*tt«^ h ^ > F*i*i <)&: 0 , * /c« 

jgc*. C©i:^%t5»^ f-^>F*fflt»r^bfca 
^W«!g}tt*J<ST-T •5Wft6tt36S*S©'Cj(f * U < «c 

[002 9] — 5SI^Jt;*s0^i&^A5 1 6 0%*ffl^. 

-y 3 >K*ii,>ttt. isas^e.yaig©^^^^©^ 

I!i8fiifi#'£<&<5. ?l»7 i >^3>/Hlg<^»). S» 

[0030] c cx-mmiifiQZ&im&Titt ( 2 > 

[003 1 ] 
[»2] 



(4) 



2003-336 129 



sgm&tto&ffim [%] = (W2) 
W2 : m&f$mmmmz h ^> km 

[0032] *^©^»RIX h 7> KB. e*JHi!$*i 

b&Mt3itci><DX'it!>-oX. 
KttljRSfcD 1 0 0 0~5 0 0 0 0##SiP$lA\, 

[0033] msemmmmx k ? > K^tjus-rsssgis 

7f;a-h'J*(PAN) ^KSRafeB. tr»**68R 10 

mmmv^ti. m.®.&&. MmT-mmmtmcmLttp 
ANm6m®M*mim&u,K cct. pansu^ 

i o*ju%«rtr^wrs««^ft*^^«i 

1tLtct><DX3bZ>. 

[0034] ^mmfcrnmrnx h * > k &«f£ir-5^ 

O/C*i0. 1-0. 3t&5Ci»iLI<>. 
[0 0 3 5]3IM^tiggO/C*iO. l5fc$§©t§£B 

[0036] ^«sffi<DaffiKS?aai:bo/c*±iee 

[0037] frfrzmmmmit. m&tam, msumtn 30 

■cb. ^att. a&ji©^-^ KimmowLSfrh. m 

[0038] mmmmommmmin smmzmm-rz 
tc#>o>i%mtLxit. xmitnttftm (xps)kj: 

[0039] O/C it-mt L tXOMKJ: ^ T^A 
ESCA J PS-9 00 OMXtCtD. ?«t)-f-'fy> 40 

Ltcmmmmz io-p a icms. utcwmm 
t^KAti. MgzMmtu-cm+ummmmi okv. 

1 OmAO^fr-C^SHifcX^MWO. 

[0040] ft^z%&*v>m^i\z&TmK.& *)mts; 
o . c © b ^m^tfc^a^x ®7em^*g esca 

J P S - 9 0 0 OMX©«g#tttcJ:££l?0iiifcB 
2. 6 9-C£>£o 

[004 1 ] S®JM£tIfoBiyR*itltB. ttHcffifrO 50 



X100/(W1) (2) 

[0042] *&w<Dmmffim*. F7>FK#«snr 

HI. 9U*>6JB§> Ux*-5\iH§JB§. trxjuxxr-;u 

mm. jf«yr5K*iB. * yx-T^MSBt. tpo*® 
Hi. ^'Mv?^ >Hffli. y f 5 KlifBi^cD^te^ 

[0043] -? V <) v i'^^flgfciSC. jgL/c-y- 

SSfeti^M^^-t+rSffl-r •£ C £ fcpJtE-Cifc 
[0044] ^fSWKfcUTB^CCt^X^©^^?? 
mUtii®* 1 OMfi%fetJ^(,^C £*i^*SKtt£© 

^.^( C ^S^^2-6Wr5ffc^535S. i^^ttS:!^ 

[0045] yjxmoottmt. x?i>- m, mmm, 
[0046] i£gi»Ht* k t7> K%-y-^xfirOjg{ca«-r 

[0047] -y-fxsw^&MB. r^v >m<Dm^c 

[0 04 8] *fc, 0»tttt0!>»»tt^. w^jai*. m 

mt. ». mm&ft<Dmmms.v a xm<o^mm<D 7 0 m& 

[0 04 9] t-{X«©W«tt, 0. 3~5. oea 
%*5BXfett©*t^*L<. 0. 5-3. OmS%&ft 

Wiio. i^wxsii©^a*5o. 3W«%*iffi©« 
^b. mmmm^^mtm^r^mi^ v*)?** 

l < «cc>. -^r. -y- xsi©ftii*s 5 . 0 nm%zm 
^.^«^b. v h y , zxm'HfiBmMm* v z> > kk 
^rrs©^^©-^* < acv». 
[oo5o] frfc. -y--YXSij©ff««B. a^-rsj:^ 

[005 1 ] *^w©^s^^ k 7> K<c«s-rs-7 
hy ^ ^x^flgB^tcfE^snr. spyrsKWflg. # 
yxx^ji/MJfli, =i<y *u:7 .< >8JBi. ^y*-=i<^- 



[0052] -y-^x^H^^ia^, mmmmz f ^> f 

«4#K|®5g;*ftSfc©-r«fc^#. WliW&*Jftx^i, 

a >©*§£«!!?£ 8 0-20 0 °CtC^ 3^5. S 
fc. $atil?l©!g. 2 0 0-CfeLh© 

[0053] *^©g^ii»tx f-?> kb. mm-rh 

ASCiWSUi. ?IS!*StS^5mN*i®-C*-&» [ifc3] 
att, F 7 > F £ L- TWmifcttrt^O * 

(F> X (S) X 1 0 0 
fi^WUBftdSW* [*] = 



C5) 2003-336129 

8 

* w>m$r>*+wmts:£ v v-fA'ZmmL^-? < &&© 

-C«F£l,<frt>. 3ISiffiintf7#3 0 0mN&fi;l 

[0054] *mfi<Di%mffiMX h?> FiZWFlCm-r 

<8£.mmm&Gm& 2 5 ~ 6 0 c £ #s$? $ l 
c>„ ®gm®m&mm&2 5 %*«&©*§£«:, g&stttt 

^h7> F#fPS£?pg£v F >; i'^»II-ca«>-5C £ 

jWH*r«c . a^tm©* f t uxm? o x u * 5 w 

;6£©-C»$L 

[005 5] C C-C^raSSBBttSW^BTfaSC ( 3 ) 
[0 05 6] 



10 



(3) 



s : mmmm? J? *>bmm& [mm'] 
w 1 : my mmzmmx f^> vm [mm] 

D : ^tflS^iKfcft* F-7> FJ1* [mm] 

[0057] ##£HJ©^&fc8iX Fi7> F*«Wir*ft 
S»lf©itaffi««. Kr-BE T££&tc iSiPJ^-r 
0. 2~0. 6m'/gf*SCi!!i!!ifSLl>„ 

[0 058] JtS?®«#0. 2m'/g*iSS©t§-£«, 
^S*S6^«C "7 F <J -j Z Z.®mW%ftlC&i£X- £&(,>©-? 30 
W$b<ftt>„ -7?. 0. 6m'/g*MX.2>m&lt, 

&mwm3mx.f&&& &s«s^s#©3is#ig 

[0059] *?Hijtc*i>TM:. ±s&&itmx F -5> 

[0060] «T. j^Sffltc J: <3 *#H3*KfcJlttfttc 
[006 1 ] 

[*tefl|] WTOH^FJRCKitfjJFI^fgJSl/^frCC,]: 40 
K>&tm®mx h 7> K*ft*Lfc. SsStStiMi* F 7> 

[0062] <mmipmwmx f ^ > fiji>@ 1 Kis 

7>F44. ^/-f Kn-7-6. 8. 10Rtn2tC& 

©&. -y7u-<5- 1 6 a&C/l 6 b«c<fcf) 5m/& 
©SIBrrSISBXet^c. -?-©l£. it&sStmitX F 5 > F 4 

-6£. x^D-^-! 6aRt*l 6b£©|ffltC*$W SO 



a>*S2 OOgf (2 



(Wl) X (D) 

h5> F(@ (Wl ) ilfc. 
[0 06 3] -ry-i?42>1f-«. 

G— 3 0 0) <Dt><D*&m\stc. 

[0064] <^mmmmm^ f ^ > f*i>0 i tc^ 

•rSO . -b » F U)t^tr> 2 K^X^fci^SgiHiNfeX F 
5^F4^. 8. 10RO*12K:jg 

MS-ff/cfg. -<^-yH2>-9-- 1 4±&mmZi±tc. * 
- f 1 6 aMl 6 b(CJ:0 5m/» 

©jtft-C?l#BSte»ttfc„ KJg^lft^ F ^ > F 4 

-6<h» rfU-=j-~ 1 6aRCfl 6 b i©ffltc*i^ 
i^fltt^ h7> F©7->^3>!0i2 k g f (2 0 
N) K&^.t^ilSKbifc. 7=">^3>^*s^L//c^sS 
-C-ry-y-fe>^-©^Bl»3?rBg^l/ft:„ ^B5?»313: 
2 1 ftWft C\ ^*«{ 0 <B©¥*J*5^B*^ 

«a^^F7>F«i (W2) iLfc. 

[0065] <mmi8m* f ? > Fjp*>^tfB#^a 

FlI©SiJS*?TS. @ 1 (Cm-r^g©^!!)* 
ff^lhSti-. HA Fa-7-64. ;-^n-7-16a 
RC^ 1 6 b £©B(C*JW£ESUaiiX F 5 > F©tt.«© 
Sg^JS^^J^y-^ 5 ? F Hl5!J?*y 

-S? No. 2 0 5 0 F ) =SrMt>T»J^L. *©jpi&«i 
*^ai»XF7>Fil* (D) tbtc. 

[0066] <-*jxf?mm&. j&umMWM&mgm 




9 

im^mmtj is k 707 bicmm) . 
[oo67] s?®ut (yjxmttmmMmmtL-at 
i. 6 g. smwmttm&^mmjmtLxtto. 5 
g) *«ioaju $&&s& (w„(g)) 

13 0mLm 1 2 0#Jjn&$K;*i±fc„ »^T5 

wk «* o r * d *sbj (c & * -cKf mi&z m 

Wfc. E(Ci§§J{t***2mL£ttl;l. 1 OftfiaMLtc 

mm (w,c%)) &tffa§fia»tfwg£w* (v,(%» 

W s = [ (W„-W,)/W B ] x 100 

V, = [ (Wf/p f ) -r (W./p.) ] X l 0 0 

P. : tfOUMf^lftllOttflE (g/cm') 

p, : #SftttMI©ffiB[ (g/cm') 

[0068] <tk*ffi8}>^ ^ x»j$aa uftjaaa 

&0. 5g4200'Cx 1 ftHfflXSKStU t^*- 
-f-*r?ft4P»tt:fl}ffLfc1»->^l/*«t»-C. K r - 
BET£j*i&5CTH5£Ufc. 

B*^l-c»)»iWiS^e8!i^©»^g BE 
LSORP3 6. Kf^:Kr, : He, 

SR#aS : 7 7 K. S>J5cb?(^S : 2 0 0 *Cx 2B#« 

s^iam, ace*- f : mwcomm 

[0 069] <mmwmy ■i : y^>\-mmm>m^^x 
mum l tcmmmm? ^^>h^3 mmgftw 

U SfflffittSJO. 5ti%^tf*10mLOA^fc 
1 0 OmLt-^-KiaAU *©tf-*-(CSffffigfe 
#«C*<£m^^£ttS?3Ji?{£iB^i!&ifc#m ^SW 
- 1 3 3 )«cr 4 5kHz ©ffi#?££ 1 0#Kff^O 

•?Ji>aXX-7 (dr-X>ZftM VH-80 00) 

ccr 4 5 o m<»mm-cwm btc. 2 &sm f-c£ 

•< h©i[S*ff^(c 1 0 0#a)5£u 
©¥^ffl«r¥^ifiS ( d ) tl>\ mm*MPl±LX, 7 
o^hKIl (S) fSa,7^-5^>h*t 

#j;£ffl!S©Gt«. ttff7 h^fT©*£ 

[0 07 0] <?ISja$Wj>02SO-3(C7n-r?l^ffiCi 

jjuwm {'m75mu®m2 2 <* *>t- » 
^d>rtc-i 1 5 oa) > zm^-cmmbtc. 

[007 1 ] frWlfeim&2 2<D9UZ.^v F 2 4 K 
gaitffiNI (CF) ±8BS5&&*2 6 (Si* 2 2 5mm) 
£s8g I, fc„ ^©Kt. C F igBa^ft 2 6 ©i2gt£g 
{$±35? * * ?SB2 8 ©JSeSPSCrFSP^ + f i>$H3 0 
£*§.&gji&>61 OmmfgLfc. gSifrl 2 OmmOD^ 




(6) #H 2003-336129 

10 

F =7 > F 3 2 ©M4gfflJ£ ^ * * * > F 3 4 
(S3 1 0 5 mm) ±K*ST9i^t ^ ^g)53 0 
10mm)MCF ±SP@^?&* 2 6 icx @5£ U /c„ n 
-K-fe;U3 6(C^L/r^-S±a5^+^ii'giJ2 8 (7 ? 

$SiLg|5iS5 6 0 mm. 7 y i?fi3 2 0 mm) ©7 

f ?£KjR«at * f ^ > f 3 2 ©*raaj{c5i»w. urn 

m&l Omm/WC-CSJSL/fc. ft, Xif-H^K^P 
K2 4©fig*i)|g0L-C±g|5^-f ^^952 8©7 

? 7©&g#, Egittlix f 5 > f 3 2©±JSia>6T:fr 

10 6 0mm©{igK:&£J:5-fe? F Ofc. 

[0 0 7 2] <flfettA>t-;HX^^flg (Bgfnit5 
^ttSJysJ<+^R-8 0 6) lOOgfiSB. fflBftg) 
®{t#J (H*jftflt«^-**T-0) 2JWffCCH£3 
tlfcv F <) y #Z®!!i&®Bi® (g3 : 4 0 0 mm. 
40: 1 2 0 mm, : 1 0 0 mm) lcM&8Lk L/ft:. 

[0073] 30c mmicwm Ltcgtmmm* f ^> f 
s) . m&z-fimcommmmz f^>f (s»ft^ 

20 S3900MPa, 31^14*2 3 5 GP a) CCT^O 
[0074] ^©@S(CfiMIL-CU-&rlTIS©^ilffi*t 

7s f ^> f i m (y.Twtm&t?z) u^#>m ha f 

RO'tSl^©^ (F*J§: KB: 10mmX3mm. S3 
3 0 0mm) £jlifi3-tf-r:te(,>/c. 
[0075] -9->7^A^8}JIifSCCM§?SS3*lSli 

30 [ o o 7 6 ] ft. ?> y-)VMA zBm-rz&tmmmx f 

5 > F©*»«g^«l«7 -f v y > h WffiiSR^^a 
«XF5>F©7^7y>F^K:«i:0»8f>fc (fcmmm 
ttm^mv f *i6 0%K«:-5J:^(ciaSUfc) . ±IB 
©? iasSK©*S*^0 : fttcfflm* b x : if^cc 
mm&ifiWWi L tc<D «t ^ CCO x L fc. 
[0077] <graMBf5S3 ( I L S S )>±IB©1»-> 7 

)i>%.A&3cmi>tc&m& i 5 o •cc^-t'^^c 7»ra 

A*>6J IS K 7 07 8«c«8aL/t^K>{-5:^SL, 
40 |5m5ttcS88S L-tlLSS ©i9J^* L tc. 

[007 8] <mti&A>±MZi$mtA<Df*i, I LSS 
S^CCfflt»!fe(,»g(l»*fttfKilWK«L,. ®Bfffi©SE 
MWm&f itc. -e©igm?rO : iSS6S^ffi©^CC«fli 

a : igB8i*s©— szicmmtwm. x : a 

^®^©^fli««*«<bAi'a^-C*^t,i©J: 5tcO 
[007 9] <?ISttB>vf- ^^X^BIiLT^W' 

ui,6 (¥$mmnmvBEi-4zi>6 1013B) 

&®Sb® (g3 : 3 0 0 mm. G§ : 5 0 mm. «3 : 8 
50 0mm, 0£S3 0mm©iSaa — -5x 3(g, tHAPtCig 




u 

&3 Omm©*V Fn-^l&g) (cfifi&AOfc. 

[0080] 30c mmtcmtsiLtcmmmmz b ^> f 

XttS^7r-{h. 1 20007^7»h, 

I3 900MPa. 5IS8*tt*2 3 5GPa) {C"Of9 

[0 08 1 ] C©|*3. ^©a^K^L-CC^TUIS© 

gt3»*tx h7> f i m (wrists* <b-r&) *^s>is 

flliS (APtf-f Fa-5>-S?Sn-7*t?^1f^{c-»Ul 

Ka-7) . FRoWK*D&9 (rtS 

Wffi : 1 2. 7mmx 3. 5mm, S3 3 0 0mm) (C 

JfcB^gfjJi&APtf-f' Fo-7#W«:*liiSfi3*roii 
[0 082]^, ^@f2 0m/h-C. V-> 

too83]^ v>7*MB*j&&-tiBamm* f 
~» F©*ii!«^i6«i7 mmm&v&mm 

iffix h7>F©7^7^>FSK:J:?>9t«>fc (mi 
mB#W^Vf *iB 0%K^c5J:^tciaSLft:) „ ±IE 
Of IWO^O : ftlcmS£t£0 x : gt*tf>tc 

[0 084] <mfimmms>±aBo-9->7*XB*3e 
motc^m^mu <2 4-o k.x 2 4mm&mLtc&. 
&m%sB*ms.Ltc. wskitium® b*>^ a stm 

D 3 846-7 9(C*H8S0fct*i&K-£{1^U |5)»^ 

Kmmis-cmnwmm.z ( n = 2 ) ©$jjt£ l/c. 

[0 085] <!§ft14B>JJE/aS»B©l*3. S(^S?»r 

HOSEMII^fofc. *©*SS£ 
O : *&»«®K8ifli*5Ff# 

<dj: 'ncox-vmmutc. 

[0086] mmw 1 ~5. itl?W 1 -3 

1 0 c/g<D^§m^mmmmtmztitc*v4i>>if 




(7) #13 2003-336129 

32 

ommmz b 5 > f (m^*- ? * xtts^x ~y 7 4 

F. 1 20007 *-5y>F. 3l5g3£g48 00MP 
a. SI5i55M&g2 4 0GPa. 7/5^>hI7(im, 
ifca®«0. 45m'/g) *-9-^^>yfS(c^e<JfC 

iMj^e-JUiX^MSJflSl 0 0SS3U (*^1±{t^ 
ttSSx^+^jiX^bS 0 0 om) ^rtfi/sr^x^i, 
> x * u > { tv x ^ - ;n - f)V 4 0 Kfig|S-c?Mt U 

10 [008 7] *#£&j®|£*U i^^gix F 

5>F£f#fc,, •€■©!£, fSigg. S^iSS. 

■5> F*f#/ii. cn6®K^«ix f ^> F*fflt>r. 
jjaK^tf fcsawiiisciiJ&tf fc. ^-©tsm*^ 1 (c 

[0 0 8 8 ] ■y--fi?>d05fttt*. 04. 5. 6. TKtf 

[0089] 04, 5, 6. 7Ry=8©-€-tl^n©-9-^ 
20 5*>*#tt«:**»T. JBRIIMtX F5>F4 2. 52. 
62. 7 2M9 2B, *-fHo-7-44, 54. 6 
4. 7 4Rt>'9 4£HT. l»#i&A 6 . 5 6. 6 

6. 7 6Sio'9 6t,cmmmicmm$ittc. *<m.. 

{CfSC. iK s 50-7-48. 50. 58, 7 8R[?9 
8. ^'fc. fc-hn-7-80. 8 2. 84. 86. 
1 0 0&tf 1 0 2 StIT. ffc&j^SfcgUi't,, 
[ 0 0 9 0 ] m 1 ©Jg^tc^-TJ: 5Ct. USSflll 7!>M5 

stut* h 7> F©fg^u£*ifj^«^*5w< , n\tm& 
30 x, jgnis^A^. jffljE^jg^tjff^n^^^fco itts 
W2 «g?3Rss*ix f 5 > Y<ommm s mim< . «*i 

mmmx b 7> F©Mf«p]B s F**iiS< . aisgst^o^ 

x^. MSttttJ|li;ta6ti&*ofc. 
[009 1 ] 
[3U ] 



(8) ftffl 2003-336129 

13 14 
fl 









J«fc«No 






i 


2 


3 


4 


5 


1 


2 


3 




(g/D 


17 


29 


32 


22 


22 


! io 


20 








120 


120 


120 


100 


160 


90 


120 


250 






E 




3 


E 




Q 






(!»%) 


0. 8 


1. 6 


2. 0 


1 0 


1 i 

J.* 1 


0 3 




1. o 




(mm) 


6.7 


7. 1 


6. Q 


6. 3 


8.2 


6. 6 


5. 3 


10. 5 




(mm) 


9.4 


8.2 


7. 1 


8.7 


8.8 


11.2 


7.2 


9.4 




(mm) 


0. 16 


0. 15 


0. 16 


0. 20 


0. 15 


0. 24 


0. 22 


0. 14 




(%) 


42 


47 


38 


32 


55 


28 


24 


75 




(%) 


140 


115 


118 


138 


107 


170 


136 


90 




(%) 


43 


43 


48 


37 


38 


29 


40 


31 




(mN) 


35 


72 


92 


19 


126 


42 


56 


422 




O 


O 


O 


O 


O 


X 


O 


X 


ffifrfifcA 


O 


O 


O 


O 


O 


A 


X 


X 


I LSS 


(MPa) 


80 


83 


85 


81 


86 


76 


76 


72 



[0 0 9 2 ] HSfc{?J6~l 0. J±&094~5 
2 0c/g ©mSvfi-CHJS^fflMH 3 nfc*-* y 

vmmmmz \- ^> f <m»^^- » ^itss^*:? r ^ 

k 240007^5»F. 5l5§Blg4 8 0 0MP 
a, ?ISg?i14^24 5GPa, 7^y>hg7(im, 
tb^ffiSO. 4 8m'/g) £-*-/2?>«r$K:jlSttttC 

»it3-h828, 1 00 1. 1 0O2)M-)Uf 
>Sttx*4rHIIR (D I Ctt*N3 2 0 ) <OE&ft£ 

^oj^rc^ftsefc-p^XMi o oRsa$*po/ 

EO#yi-fJb3 0MSgp-Cll{tL,fc*x-7-'l'^a> 

[0093] *»*KMfc£u is^i&fi* h 



fc. -e-©iSm^2tcsiji?>riitL/'c. 
[0094] *jfeMi~5. tmm 

i~3<ti^fiiK:. @4, 5, 6. 

[0 0 9 5] ^2©*SS«:^-rj: i 5CC. ^fe#l6 7!>Ml 

o«f5jn^«s«ciem*^?>nfc 0 l*»u it«?M4« 

[009 6] 
[^2] 



(9) 4$P8 2003-336 129 

15 16 

m2 









6 


7 


8 


g 


1 0 


4 


5 




E P 8 2 8 


10 


50 


20 


10 


















E P 1 0 0 1 


10 




20 




















(WS%> 


EP 1 0 0 2 


80 


50 


60 


80 


70 


i nn 


inn 














N8 20 








in 


on 
OM 








35 


29 


38 


27 


27 




95 




ec) 


150 


i nn 




1 9ft 


i etf\ 


i an 


100 










E 






A 


(@s%) 


1. 8 


1- 6 


2. 0 


1 R 


i. £ 




1. u 


j^mW^ril (mm) 


10. 8 


7. 1 


9. 6 


10. 1 


9. 8 


11. 3 


6 8 


jMW#HtiMixt9>r« (mm) 


10.9 


8.2 


10.8 


10.8 


11.3 


11.0 


11.2 


M*&teAtrs}'J?* (mm) 


0. 17 


0. 22 


0.18 


0. 19 


0. 18 


0.17 


0. 26 




(%) 


64 


32 


53 


53 


54 


66 


26 




101 


115 


113 


107 


115 


97 


165 


^§sra«»^^ (%) 


50 


59 


53 


48 


62 


48 


52 




(mN) 


276 


117 


145 


129 


86 


309 


7 




o 


O 


O 


O 


O 


O 


O 




o 


o 


o 


O 


o 


X 


X 




(MPa) 


66 


60 


64 


62 


61 


54 


51 



[0 097] 

ms. i&Bmvmmic&ft. to? h ■/ *x$/!i© 

llr*m©42jtt#ft*i-2>. C ©*>©«:. SiSltt^Uf h© 

[Sffi©figm)5:SiW] 30 
[0 1 ] )K3R«l«x h5> R©jfefrll*M¥sgRtfR«ffi; 

^i!)**#j^-r ^fce6©^^©-«*^-rsiBsis 

9i0-t'*-5„ 

[02] 9I^Si^fS^5©-«SI^TaBSgiWia (IE 

mm) 

[03] ?ISffi!n^lS:g|«l©-Wl€:*-r«B5lfiWS (M 

bus) r*-s„ 

[04] mmmmxh7>Y<D-f>(v>>-!fyfm (a&> 

[05] DiaBWtxh^>F©i»--f^>a^ffi (BS) 40 

[06] mxmmxv^iFvv-'fvisif-jsm (cm) 
[07] fcrnrnkxh?'^ vwjvzsirjsm (ds) 



[08 3 ft**** h7>F©-y-fiP>^a (Effi) 
2 

6. 8, 10> 12 #4 

14 -i-^-iPH2>-^- 

16a. 16b — vZfU-? — 

2 2 'hwxmmm 

2 4 ^D^-^^ K 
2 6 C F±3J@^ft 

2 8 ias^+^^gp 

3 0 T$l>*+'J?U 

3 2 Kga&Jtx f-7>K 
3 4 ^+ K 
3 6 P->*Hz;l/ 

42. 5 2. 6 2. 72. 92 h 5> K 

44. 54. 64. 74. 94 //-f KB-7- 
46. 56. 6 6. 76. 96 V-ils^Vm 
48. 5 0. 5 8. 78. 98 

80. 8 2. 84. 86. 1 00. 1 02 t-hD 
—7 — 



(11) 



2003-336 129 



[08] 




7P> \-s<-~is<Dtfii* 



F 9 — A (##) 4L033 M09 ACQ AC12 AC15 BA14 
CA49 

4L037 AT02 AT03 CS03 FA01 FA06 
FA12 FA20 PA53 



